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This report  describes the  work tha t  has been done during the three 

month period from March 28 through June 27, 1967, on the  data  from the  

D-Region Ionospheric Probe launching (NASA Nike-Cajun 10.181). 

the t r a j ec to ry  and aspect data  have been reduced. 

p r o f i l e  from the Faraday ro ta t ion  experiment has been refined. 

Lyman-alpha data  has been reduced t o  obtain Lyman-alpha rad ia t ion  f lux  

and approximate pressure and co l l i s ion  frequency prof i les .  

Gerdien condenser data  have been p a r t i a l l y  reduced t o  a.n ion density prof i le .  

I n  summary, 

The electron density 

The 

Final ly ,  the 

The t r a j ec to ry  of the rocket w a s  determined from radar tracking data  

by a b e s t - f i t  procedure which w i l l  not be described here. The r e s u l t s  of 

t h i s  computation a re  presented i n  Table 1 i n  the form of second-by-second 

values of posi t ion (north, ea s t ,  and v e r t i c a l  components i n  f t . ) ,  veloci ty  

(components i n  f t / s ec ) ,  and acceleration (components i n  f t / s ec  2 ). The 

peak of the t r a j ec to ry  occurred at 171.7 sec, a t  an a l t i t ude  of 116.4 km 

(392,000 f t ) .  The posi t ion data i s  a l l  referenced with respect t o  the  

iauncn s i t e  (elevation jy8y ft). 
After  payload separation a t  270 sec the data describes the  Cajun t ra jec tory .  

'Yhe f i rs t  20 sec of data i s  not re l iab le .  

A Hel i f lux Magnetic Aspect Sensor Type RAM-5C w a s  mounted horizontal ly  

i n  the  payload nose section. 

ea r th ' s  magnetic f i e l d  along i t s  axis.  

projected f i e l d  in t ens i ty  drove the even-numbered channels of a 28-channel 

commutator which i n  tu rn  fed one of the TM channels. 

The device measured the component of the 

A DC voltage proportional t o  

During the  port ion of the f l i g h t  of most i n t e r e s t  (40 sec t o  172 sec) 

the rocket W R ~  sa inn ine :  at a steadv ra te  near 8 rps. The maximum arld 
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, minimum voltage during each spin were measured, and the  difference was 

converted i n t o  a projected magnetic f i e l d  in t ens i ty  from the instrument 

cal ibrat ion.  

t rue  magnetic f i e l d  w a s  computed by assuming a l i nea r  change of f i e l d  

with horizontal  distance,  and an inverse-cube correction f o r  the  height 

var ia t ion  : 

From t h i s  the angle between the  rocket spin axis  and the 

where B 

range, % = radius of ear th ,  and 

the rocket spin axis and the sun f o r  angles between 19.5' and 160~. 
data ,  read at  the  same times as the  magnetic sensor, was  combined with the  

angle between the spin axis  and the magnetic f i e l d  t o  provide the  azimuth 

and elevat ion of t he  spin ax is  as a function of time. 

w i l l  be provided i n  the  f i na l  report .  

= 0.5134 Gauss, Bpeak = 0.5184 Gauss, and where X = horizontal  
0 

Z = a l t i t u d e ,  

A solar aspect sensor of the  Albus ty-pe provided the angle between 

This 

This information 

The preliminary electron density p ro f i l e  from the Faraday ro ta t ion  

experiment which w a s  given i n  the  f i r s t  quar te r ly  report  has been ref ined 

as follows: var ia t ions  i n  the  spin ra te  of the  rocket have been taken 

i n t o  account and measurement e r rors  i n  the times of the nul l s  i n  both the 

Faraday signals  and ais0 i n  the TM &C signals  have been reduced. 

of t he  AGC TM nu l l s  were f i t t e d  t o  a smooth curve which w a s  assumed t o  

represent  the t rue  spin r a t e  of the rocket. This curve w a s  used as the 

reference f o r  determining the phase of the Faraday ro ta t ion  s ignal .  The 

times of the  nu l l s  of the Faraday signals were a l s o  f i t t e d  t o  a smooth 

curve before the phase calculat ion was made so tha t  individual reading' 

e r ro r s  i n  the n u l l  times would not be re f lec ted  i n  the f i n a l  values. 

I n  computing the  electron density from the two Faraday ro ta t ion  

The times 

frequencies,  the quasi-longitudinal approximation of the Appleton-Hartree 

expression w a s  used. The co l l i s ion  frequency used i n  the calculat ion w a s  

determined from the  Lyman-alpha data. The calculated electron density 

p r o f i l e  f r o m  the two frequencies i s  shown i n  Fig. 1. 
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The current measured by the  Lyman-alpha ionizat ion chamber w a s  taken 

t o  be proportional t o  the Lyman alpha f l u x .  This f lux  i s  shown i n  Fig. 2 

and was  determined from the known efficiency of the  chamber, the window 

area,  and the  angle between the normal t o  t he  window and the sun. The 

p a r t i a l  pressure of O2 
flux using an absorption cross sect ion of 8.7 x 10’21cm2. 

e lectron co l l i s ion  frequency was computed using the relat ionship of Aikin, 

i s  a l so  shown, computed from the  Lyman-alpha 

From this the 

Kane, and Troim tha t  the co l l i s ion  frequency i s  given by 9 x 10 7 p (MM Hg) 
-1 sec . The a c t u a l  co l l i s ion  frequency used i n  the  quasi-longitudinal 

Appleton-Hartree expression was (5/2) times t h a t  shown i n  Fig. 2, as Sen 

and Wyller have shown. 

N o  usefu l  posi t ive ion data  from the pos i t ive  Gerdien condenser w a s  

obtained because of a f a i l u r e  of the  bias  lead t o  the instrument. Good 

da ta  w a s  obtained from the negative ion condenser however. 

calculat ion of the ion density has been made, based on the  assumption t h a t  

the current  i s  proportional t o  the number of negative pa r t i c l e s  (ions and 

electrons)  entering the  condenser, the rocket veloci ty ,  and the cosine of 

t he  angle between the condenser axis and the  veloci ty  vector. 

assumptions a re  being examined. It i s  ant ic ipated t h a t  it will be possible 

t o  cor rec t  these preliminary densi t ies  t o  ge t  a more accurate p ro f i l e .  

A preliminary 

These 
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